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1 

[§1**2] W*3Bi{n*5^T, iUIE^-f y h't 
^ KJrfflt^: t*W&t t6^7- u->?^ h ^ 

[it** 3] tt*ii2^^o^T, m^mmmi^com^ 

[ff**4] lt**2C::fc>^T, mt^—^^-O 
^s/Kttt, -fxp^ ^if>^. 3VT>\ y^y? 

[if** 5] If** 2^*5 1, >T, 

£ - t *t -e-nai 3t t- t y o y ^ a^^pn * ^ tm l t *s 

i:tSftUTfct, flu 

[If** 7] RP*ffl7>f KSrfll 

ftjfB^-f K<7y#t OW-ltigiE^I «!rl¥ft t<om^fc 

£T, mTfSv^r KSrfljfiEi-^) NfB (NtelEco^ 

»£i-5#7-:/y 

[If** 8] If**7icjo^x. mrSE^D^^SrlDiJ*: 

w u s;* -? ^ m * fc - i & « m t -r a * 9 - y v > * . 
[is**9] sf**7ic^o^r. mm^4 >^y K<k 

IT, ^/ 7-^f >^ ^P±.*$-tt^ t^Of — ?/U7-f V 
[If** I 0] W**8^*3^T, ^ftW-K^tlfcy 



(2) *JI»5p 1 0-4 4 4 7 4 

2 

yy 

[0 0 0 1 ] 

[0 0 0 2] Si^t^-T^i:, **Wf4, W^«>r>^ 
->*xy h^^C^cO-y— ^yu^-f 3/ KSrlSSfcfcflH^ 

10 ffi*5±tj«*7— xy ^KBS-rs&^-e&So 

[0 0 0 3] 

CO— «i: IT, 3/ KSra«^^fc*9 

[0004] B5tt, (MtlfA4ffl»:Tl4 
e>fi^8-T^^) , ^MfigX (0->J^^6OOdp i (K 
yFAvf) ) (7)f-7^7-fy^^K^4*WL, 
20 #-y— -^yu^-O— 3/ Kds-tn-pjx^^ 3/^ . i /7y- 

»*BX x»J*3l£*rpl^/l¥tBYSr«po7/u*7 — 9>f >^ 

y ^^^Mw^s-^-r^cz y?mx*frz> 0 

[0005] si5^*5i^r, 5 0^— f/mmm^ 

i^S-O V n T 7^— ^ ft -§**3 <t tfftj Wff?; ^(7) ^ a y <? 
^*t^) 0 7 (7B, 7C, 7M, 7Y) ttlEftfltff 

K, 8 (8B, 8C, 8M, 8Y) f2U— r/Uy-Y V— 
30 3/ K 7 ^"igfij-ra 7>f^jx K K7-f/<, 9fi7^— ^/ 

[0 0 0 6] 7-07^-^-^ K'7-f^l 0^7^ 

>^^-k^~^ 1 y*—*/mmt ^±us 0 

[0 0 0 7] BI6«, K^>hP-*79fcJ; 
U^-f>— 3/ K K9>f^ 8 Sr«t 9!¥U<*LfcBlT-*> 
40 5 0 7t/cL, 9>f^^^ K=»> hn — -7 9ttKW^(Bf» 

fkofc^, 1 fe^^^^L-Tfe^ 0 ::t, 9iii7>f 
4— K^~^ 1 1 (PKKitr I^JJH Ltf-^/U7>f > 

RAM/DMA^y ho-7^tTRAM 

Ci^y Xyuo^-^ir 3/ hSrmPLfc«/«9 L^^/v-y 
Tyu^^LTy-f 3/ K K9-< ^<8— *>y Tyu^ff-T 
50 t^yu/v- y T/Uffijftffl, 9 4 |iPp$:BB#&y Xyu^ 
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Wl7lirZ>*'7 J t y hRjeu^**, 9 5 te^^S t - 
h^o ix^SrilJRi-^ fc — h^n 8 .1 

y Tyu-r — ^ Sr > y 7^/^7 u^tfe*t"-5 > y Tyu/ 
l^/^Jftffl, 8 211^!) T;v/^=7 Isju^&U 8 1 

[0 0 0 8] *L(E>Bg, ^—^jV=7^^^vYl\±\ik~Y(D 

[ 0 0 0 9] 1) g^L = 8^yf, &&mx=6 0 
0dpi COih— ^=-f K<Z>*g\ /Xyufttt# 

7/i/7>f KSfc 9 4 8 0 0 9 , ^4x^4* 

jbZtZtb* -SCt- ht^/X/u-M 1 9 2 0 0 fc* 

[0010] 2) Ir)«<z)JS£3-t?, *«*asffiB#Rflfc:at 

-f>— ;/ KK7^f^^t-^7^^>7 K^-Cco^ 

[0 0 11] 3) ^fc[Rl^l<D3®fi-e. #/X;U- 
[0 0 12] t— hyoy^lRB9 SttJbfBNfO^t: 

WxTb = (L/N) 

H8I4, ±E©t— h h y t-h^vu^m^- 

[0 0 1 7] Sfc, B'J^aEiSftV v hm&&3J$\<oftffi*& 
Vv = F/Y 

£>fcix3 0 * 

0 = arcsin ( (TbXNxF) / (YXL) ) 
fcfciU T bH>f tstffi-ri^^+^ft^/u*— 

«^*>Th W±4< Tfi4?3"r, ^OT b xNJiNflgOQ 

JSJWT (=1/F) S:«*.Ttt«bftV^ 0 

[0 0 2 0] 0iJxtf, Th = 20 /ls , Y = 6 0 0 d p 

i, F = 2kHz, Tb = 40/is, L = 8inch, 
N=8^Jy*Wj|^tf4, 0 = 0. 0076 4° = 
0. 4 6' ii5 D 

[0 0 2 1 ] 1g*<DU— * tvU^-Y 2/ KfigiJ*3E^^] 



[00 131ft!:, B70 (A) , (B) lo&ZF (C) 

7>f^yK (0 4#f.) T*fc9. Nil (N=8) 

[0014] ^r—^/v^^ i/^ y K 7 figiJ^^^faKlS 
E^fiiCSLT, MVlCD^u y? 0te±mizmife7v 
y?N- 1 ttT2ftK*<5 ct 9, 0 7 (A) ^ ?df!^ 

s/^s:ia«Fjcfc— h-rntf. ****ipj<oii:it»#iBi 

7 (B) <D£ O ffilt^XW^ZtlXls^. 9 0 

[0 0 15] L, N, T b 4: OSLKB'JitSiSav v <om 
l:«T^Sl <0B8ff35Sj*9filoTt^ntf. El 7 (C) co 

< ^frt LTtt«i3rBJ*5iE*rRi^Sii:ftiHfti: it 

[0016] 

mi] 

X s i n 6 ■•• (5£ 1 ) 



[0018] 
[f2] 

[0 0 19] 
[^3] 



(i*2) 



40 



50 



^ KO^PS^i-O^, 9J*3C*(p]»*P*BY35S6 0 0 d 

i^Ttt, ^^^EP^r-* tt6 0 0 Ky h» (60 
[0 02 2] W:, uzs^bi — S/3y|«ti:o^ttt 
[0 0 2 3] u-^^ h >-Bltt4:tt. I^^^i^- - 



(4) 



mm^l 0-4 4 4 7 4 



-vvu 7 4 5/ Kic J: o T nfcffl $ 4x 5 > * *<iD#SM&: 
[0 0 2 4 ] BJ3fe3tt*|Bl^>Xuo3B±lSHtt1^— 

[0 0 2 5] i*3lE*lP]<oXK©38^1SHtt*— ^9 
Si 9 tt**ttfc|W**«:RW' 4 r t -C-^fo-friitf ^ t 

[0 0 2 6] iHl^r&ioXu-^^j^Ht^— 20 
[0 0 2 7] 

l^iJcfiiKcigjlli: LTPP^ : "e**t^tf^9^ > BlScoJ: 30 

[0 0 2 8] «e*0iJ-C^L-^c, Y = 6 0 0 d p i, F = 
2kHz, Tb = 40/is> L = 8inch x N = 8<D 
7 P !iy^(Dl^[j:, 0=0. 46' lattt, «-feOD 
*— ^vu^ ;/ KOS9#*tAS:± 1 X4 
O^S^SbIS. i"*fo*>#?j0. 3 4' 7^£>^0. 5 7' 

[0 0 2 9] L^Lft*Sfe, t^/i/^^yM 
[0 0 3 0] ioTttJWCBftli, ±S6<0,i£K:«*, 



-Xy ^#**ieti-4Ci:lzfe5 0 
[0 0 3 1 ] 7>f >"^s/ K<0 

[0 0 3 2] 

fete. W:S^iJ7-i^^ M/-ya>18J£ 
tt. m^(D^7-^m^-( y K«rfflt*T, f^v 
>f K-tn-PtbSrlSft^Xn 5, * l-r^tf, Eflktttt 

t-«fc Of^&irSl-BILT, hSIS^^V— y K<D«t 9f=t 

[0 0 3 3] ^7t. ^^-/yy^^lfi^T^C, $ij 
LTXn s/^JBKWFBflSr^*W-*LT*5#, l£Xcz ^ 

[0034] xy mm&(D 

Tfo^o r^-C, MEXny^SrHUskJEKi-t-S^^f 5> 
^SrE«"f"4fc»lc, Xo y^aR^FBflU'^^Srtt^ 

^fl7^>/yy^(OlIgA^, #feS^fluEXa 

[0 0 3 5] 

se*^>— »jss:iftw-r5. 

[0 0 3 6] Hi tt. #~$£W&mm L-tz-O? i?^ y V 
Xy »SrS«1-Xa 2/^lllT-fc5 0 

[0 0 3 7] m 2(1, IH J (z^L/t^-Y^— > K=*> h 

hXy y^4lt(/)W.^tyo ^It'fc^, dcoiil 



7 

2Kl*Ufc-< >?i>~ y h^y g£L (M;ttf 

6 0 0 dpi ( Ks> h/-f >f) ) -^/U^-f 

7 y ? • yTy • -v-if - ^xd-^ >^ 3rP±LfcJ-f- 
6, ±*3lt*r6]»i»*6XxBiJ*aE*rB|^»PSgYS:«po7 

[0 0 3 8] £i\ HJ2Sr#BBbT. *y y >^ 

[0039] i (i^^y >#(DmfrmmRi?^'-?t&m io 

^Utri-^CPU. 2{iC PU l (DUmyv?? 
* is Vm&(Dtz_fr(D&my*—-? R OM. 3 

x — * SfiSB . 5 te-r — # §{§SB 4frb (Df — ^^RA 
M3— (DDMA&mt, RAMSCM^W^-v? 

MCPU 1 ^b^RAM3-07^t7»t5D 

SrfefttS E E P R OMi if W^F»«tt^ * !i . 7 
(7B, 7C, 7M, 7Y) ttlEftfflEff iC>T >^ SrqttU 
LTHf^SrlE^-ra-y— ^/u^^T>— y h\ 8 (8B, 
8C, 8M, 8Y) ^/U^-T K7SrJEtft-t- 

5 7>f^y KK5>f^ 9{iCPUl^b^SMff-§- 

h o-7tfe5 0 

[0 04 0] 7-O7-r-K^K7>f^l0<!:7^ 
y7^-K^-^l Hi, CPUl^bW^^ix^MW 30 

5o 

[0 04 1 ] @Ki7^ K=3> h n — 9 9io£Vt 

fcfcU 9>f * K=> Fd-7 9 J^^fSfB&ftW 

7 9ir^o^T, 9 1 te^-f ^7^ — K^ — ^fBtbCfW] 
MLTf-v;U7^^-7 K7 A?/u*Sr3B± 

h'*/u;*38£8B, 9 2iiRAM/DMA^> 
hn-75 IT R A M 3 CM ^ Ixf:^ ^ - y f - 40 
^SrSfS-r^-f^— i>f— #7 yf. 931^^-^ 
— ^7*^9 2 (Of— #\zMi&/ X/is<Oyt7± y h t:H 
*0bfc»'*5 i/^/yy7/utilt7^ K K7 

-r^s — ->y Ts\sminirZ>'<7 wu/yyr^s, 

9 4 tepp^Mtey XyU^fS^-r^^-^-fe^ htx^U^;* 
^.95 tt»^i-4 t-h'/p^ ^riltR-r 5 fc — h X 
n 5/ ? igJRSB, 9 6 tt*Hlfi«(wi|#^r4 t-h7"D^ 

[0 0 4 2 ] g/c, y-f V^-x K K7-f^8i3t^, 

8 1 fjoy T/u^*— -^^v-y 7/i///'7 \s;\'$HMri>i' 50 



«fBB¥] 0-4 4 4 7 4 

8 

y 7yu//"7 ^y^»8B, 8 2 Ji> y 7 A'/'*? Uyu^ 
*SfP8 1 (Dttitit fc — h^u*38£gB9 1 ^b©t- h 

s</i'Xk<offiimm : ktz><y— has, 83 to, 1, 2, 

• • •, N-l) liy— h&15 8 2coi±S^/(b t— hT^p ;/ 

[0 0 4 3] m 1 *3«tt5H2S:#figLT, *^y 

[0 0 4 4 ] t*— *gff S5 4 i:J;otA^$Wcf-^ 
li, RAM/DMAn>hD-7 5^bTRAM3i: 
~0#t&^$tb, ROM2i:MUfe^7 p D^7Ai: / tf 
oTCPUlCct^vy K, ^^-yf-^, = 

£;ft>5 0 l ^(OjgBB^Ti"S^ 
fc b< imUm$&<D*X h^^t: 0 ^ — * £ 9H3*:A*^ 
A^£;h,7cB#/£-C\ 7^>7^-K^K7>(/M0 
tw<t 9 9>r K*— * 1 1 ^ffiib^ix, R AM 3 

i:M^ixTl^PP?f-^^RAM/DMA3y h u 

— J 5Jklf7^ >^y K^y hP- 79 (D/<^ U/u/>> 
!i7;u»9 3 Sr^LT^-Y ;/ KK7>f/<8 0S/ 
y 7/u//n°7 W^g|J8 1 lrfig$ix§ 0 17^>» 

1 ^ s 0f*^ll]teS:tf o/c«P^;-e, 7^^7K^>hP 

— 9 9<7)tr— h'<A-;*3g*SB9 1 ^bt- h^^y^^ff # 
*7>f^y K Kv-f ^8<©y— hg|58 2(z^btt. h 

y K7*t- h £*W >^^0±f±l-t-^ o 
[0 04 5] rcol^, t-7^7^y^^K7TOTW 
S*CJ:<9. Nf@ (N=8) (7)^0 y?lZ&m$thXm 

[0046] i) e$L = 8-r &mmx = 6 0 

0dpi coih— >^ y V(Dm^. yX/HRtt* 
i^— v-yu^-f 5/ KSfc5 4 8 0 0fc v> -t*t*S4* 
&>Z>iZlto % —ftCt:— h-T5 / Xyuft^s i 9 2 0 0 tit 

[oo4 7] 2) n«(oa*-e, *«%^jBR#n^iK 

tt^fc^. t&?)7-f y^y KK^^f^^WP^ 

[0 04 8] 3) *fcPl«I^S*T\ #/Xyi— co>T 

[0 04 9] t— h^p y ^SiRg|5 9 5fi_bffiN|Btf>fc 
— h^n y^^ajR-TS h>^n y^iglRfS-S-S:, S 

<o$ ^ ^ ^^jf -Ji-T-foa t- h h y ifm^tizm^^x 



(6) 



0-4 4 4 7 4 



20 



[0050] B3it ^^izx^ffi^-rtKoiSM 

[ 0 0 5 1 ] 13 1 ^BibT^fciiO , ^^Tfi 
H6JC*Ufctt*W^»L, #t-v/U7^^^ K7 

9 = arcsin((TbXNXF)/(YXL)) 

[0 0 5 5] 7yU7^y^7 K7<0*9tttt»5l 

A 0 x3&S|Rieft"e*>ixfi, ^&J5&\<DjJ? — h U 

3it*iR]ir»-rsii:xie^s5< #5 Jite^^wo 
j: ? k 0 aq& 5 . 7' s«-efcntf3»*wtctt3£i«35Sft 

[0 0 5 6] L^L&^b, ^/U^-T K75S 

Tbx=((YXL) sin 

A0Ctf>-O. 3' fe^^^li, >fxp-(Of-7/U7 
KO/p y ^IWIIT b y ^ 6 6 // s , ^ 

crt^l 4 M s tt£Z> 0 

[0059] L.^bft36se>, fsjfew-e^fcao, 

y^SRWBT b x<oa9»Sffl[^#iH*35S*So TPS 

UJ»«TSryny^*N-C«lofcj»i:ftS 0 ±|B«*« 
"Ctt, TPS 2 O^s (=Th) , JiPR 6 2. 5 /x s ( = 
T/N=5 0 0m/8) T'fcSo U^ot, MjE^J 
!6ftffi9f ! t*tA^ttHtt, S4«fc9, *^J0. 23' a>£> 
#^0. 7 2' oBir45, 
[0 0 6 0] ^7-1^^ h 1/ — is a VCOfF^X 

<0«Htt, #J0. 12' t^^JO. 83' (^B(-4T-I2: 
tfS^^T^So i3 (C) teffiJE'ik<DUy Y<Of&& 

9* ^7-t/^Fi/-> 3 yoa(i^abn 

[0 0 6 1] ^ * T\ fc - h h y -*§-.. ^ n -co t: 

{1(34 co^-f * is??* — h*c*U3tai9T*fcSo 
[0 0 6 2] £<fc, ^±^-<fc±^L./clHlte^jr&l(50^7 



10 

♦ y^yKS/Tt) SrCPUTi^gmypy^j 

[0 0 5 2] iw-C, ±IEXn s^aMWMBJT b xCOK 

[0 0 5 3] BEilS(Oa;3«w*i-fll9, ^-—^jv=7^ 
5/ K7<D«#(£>S2Mi 9 tt, 
[0054] 
[»4] 



(A) {d^i-J; o d^jna — <£>U— -^/U^-Y ^"^y Y<D 
S9M^IA0Y^O. 3' . ^tV^cot-v/U7 

tt, HI3 (B) i^ti9^7-l/y7x hl/-y 3 y(7) 

[0057] ^-c\ ffit^tttt^G + a 0 x <nms^ 

[0 0 5 8] 
I«5] 

(0 + A 0 x) ) / (NX F) (5) 

W9fttt^lA 0 x SrSHSLTXn > ^ig^BSfHT 
bx^ffJlU ^feSo^p y9m9mm\'*Jx9\zWL 
^ t I^f WSltt^ y (:M , io=y 

<— v^y y^^iity^siEi^fefi^yp >^ 

[0 0 6 3] K±I^tfcl9, hXn^^SKWF 
RBT b *rCPUfll^&K3e-*"Sfc*5>Ofc— h^p y 

»LT±|St- h^p y?mWMm\sV*#\zWJ£1rZ> 

[0064] 



30 



40 



50 
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[di3] ^w^micDmi&vxmizxzw^xisi&m 
im4) &mm<Dmi (Dnmrnm^xz t — h h y # 

[05] «*«^b*nfe*tT^^57>f ^^Sr^-T 
[El 6] HSI^Lfc^y y^(07>f^iy K K9-f '< 
[071 ffl*3lE*|p]i: fc— h^n y^<offi«BB«S:*-*- 
[08] tt*^&*PfoJx-C^Sfc— h hyXf«#fct — 

1 CPU 

2 ROM 

3 RAM 



12 



10 



4 x-^gffSB 

6 w^tt/^y 

7 ^—^^9-0^2/ K 

8 5>f -/ K 

9 v 7 p'jy ^ n^7 

11 =7 4^-7 4— K^E— ^ 
1 2 Eftfttt 

8i > y T>\s/s^ u/^mu 

8 2 hSB 

8 3 h7>y^^7 l^fgB 

9 1 fc— h^vi^SS^SB 

9 2 -O — v^r— 9^y^ 

9 3 /"y l^u/v' y TA^j&fB 

9 4 ah:? -fry MS!36^^# 

9 5 t-h^ay^Wai 
9 6 h^o 



[03] 



[07] 



J2^ 



12 



-A 0 1 



7M 




(A) 



,12 




(A) 



R 

I 



(B) M 





(B) 



(C) 



(8) 



*£BH¥l 0-444 7 4 



mi ] 



CPU Clock CPU 



RAM/DMA 



CPU 



^9 




0 



N-l 



[H4] 



K^vaaaaaa 



7VA/ 




X 



(9) 
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[121 2 ] 



4 



i 
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RAM /DMA 

n> hP-7 



CPU 



I 



RAM 



ROM 



7B 



7-f^yKK7-YA ^8C 



M— TWO'S? K <^-bf>^) -v^ 7M 
^'fV'N-yKK^A '-v^ 8M 



t-T^-fVAyH Wio-) 7Y 

7^>AvHH7<</< 8Y 



[1218 ] 



(10) 



ftmW- 10-44474 



[HI5] 



I 



10 



5-f >7<i— K 
h'54Vt 



I 



11 



5^ 



I 



^-T^ys-yK ^7 7f) 7B 
t>4-S^-j K K^4Vt "Vn^ 8B 



7-f^7^'7-f/( 8M 



^-7^7-f>AyK Win-) J-^, 7Y 
7-<^y H K^l'/t 8Y 
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Clock CPU 
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CPU 
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